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Abstract 


the ABS first published labour force projections in 1991. A new set of labour force 
projections was published in July 1994 in Labour Force Projections, Australia: 1995 to 
2011 (ABS Catalogue No. 6260.0). The first step in producing the new set of labour 
force projections was to project participation rates to the year 2011. The ABS has 
modified its existing time-trend techniques for projecting participation rates by 
incorporating techniques that allow the data to play a greater role in determining the 
projection path. The projected participation rates have been combined with population 
projections to construct estimates of the labour force for sixteen age-by-sex groups. 
this paper details the assumptions and methodology used to construct the latest set of 
labour force projections. It also highlights interesting features of the projections which 
suggest how the composition of the labour force may change over time. Some of these 
Features include a continuing decline in male participation, the ageing of the labour 
force, and changes to the life cycle profile of female labour force participation. 


1. Introduction 


Labour force projections such as those recently published in Labour Force Projections, Austratia: 
1995 to 2011 (ABS Catalogue No. 6260.0) can be used in a variety of settings, including micro- and 
macro-economic modelling, policy forums, marketing strategies and government and business 
planning processes. This working paper examines the latest projections prepared by the Australian 
Bureau of Statistics. 


The paper is divided into six sections. Section 2 reviews the involvement of the ABS and other 
national statistical agencies in producing labour force projections. This section also provides details 
of the data sources available for the ABS labour force projections. 


The labour force projections are derived by combining independent projections of population and 
labour force participation rates. Section 3, which expands upon the methodological appendix of 
Labour Force Projections, Australia: 1993 to 2011, focuses upon the projection of labour force 
participation rates. The participation rate projection methodology is discussed in depth, and a 
detailed analysis of the implications for all age-by-sex groups is presented. No comparable 
examination of the population projections is presented here. The population projection methodology 
is discussed tn Projections of the Populations of Australia, States and Territories: 1993 to 2041 
(ABS Catalogue No, 3222.0). 


Section 4 presents and analyses the resulting labour force projections. Particular attention is given to 
identifying compositional changes in the labour force over time, and attributing these changes to the 
underlying population and participation rate changes. 


The paper concludes with suggestions for further research into the labour force projections. The 
paper also contains two appendices: the first discusses possibilities for modelling participation rates 
within a time-trend framework; and the second presents a comparison of the ABS labour force 
projections published in 1991 and 1994. 


2. Background 


2.1 Previous ABS Labour Force Projections 


The ABS first published labour force projections in 1991, in Labour Force Projections, Australia: 
1992 to 2005 (ABS Catalogue No. 6260.0). The methodology developed for the 1991 projections 
relied almost exclusively upon simple time-trend regression techniques to project participation rates 
to the year 2005. The projected participation rates were then combined with the demographic 
projections published in Projections of the Populations of Australia, States and Territories to 
construct estimates of the labour force for sixteen age-by-sex groups. 


A simular approach has been adopted for the latest labour force projections, which extend to the year 
2011. While the precise techniques have been modified, the time-trend regression methodology is 
still the preferred approach, 


The 1991 publication of Labour Force Projections, Australia: 1992 to 2005 contains a discussion of 
the development of labour force projections at the ABS. It explores issues surrounding the use of 
econometric modelling versus univariate time series techniques to project participation rates. The 
discussion at that time concluded that univariate time series techniques represented the most 
appropriate approach for the ABS. 


The key arguments supporting this conclusion included the cost effectiveness of the univariate 
techniques and the failure of econometric models to produce significantly superior results.'| These 
arguments have been accepted for the current projections, as no contrary evidence has come to our 
attention.’ 


The modifications employed in the construction of the latest participation rate projections reflect a 
decision to allow the data to play a greater role in determining projection paths. Previously the 
participation rate in 2005 was pre-determined (largely on the basis of international comparisons) for 
several age-groups. For the latest projections, an attempt has been made - while still constraining the 
projections to fall within a plausible range - to allow the data to determine the end-points and 
curvature of the projections. Nevertheless, it is important to recognise that these projections still 
Tepresent only one of many possible scenarios. 


projecting rates. This is illustrated in our attempt to explain short run movements in female rates (see Appendix 1). 

* These arguments are supported in a paper by Dunlop e¢ a/ (1982) and from an examination of studies by the United 
States Bureau of Labour Statistics, the New Zealand Department of Statistics and the Department of Employment in 
the United Kingdom. 
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2.2 International Labour Force Projections 


Time-trend techniques are used by many statistical agencies to project participation rates. Reasons 
often cited for choosing these techniques are the expense involved in modelling participation 
behaviour, the difficulties in projecting independent variables when using behavioural models, and 
the stability of participation rates over time. Only two countries are known to be using behavioural 
models to project labour force participation rates, namely Finland and the United Kingdom. Despite 
the popularity of time-trend analyses, there are many problems associated with using these 
techniques to project participation rates. For example, when a significant change in behaviour occurs 
- that is, when a trend-break is observed - it is difficult to have confidence in the projections. 


In conjunction with time-trend techniques, many statistical agencies also make use of what could be 
defined broadly as tapering mechanisms, Tapering mechanisms are used to slow the projected rate 
of change in order to constrain it from rising above or falling below given boundaries. The most 
common way of constraining and tapering participation rate projections is to transform the 
participation rate before estimating trends. This approach is used by statistical agencies in the USA 
and UK when projecting participation rates. 


The United States Bureau of Labour Statistics (BLS, Department of Labour) outlined its method for 
projecting participation rates in a recent edition of the BLS Handbook of Methods (September 1992). 
The BLS calculates linear trends on transformed participation rate data, where the transformation 


takes the form: 
p-A 
0 (55) 


where p is the participation rate, and 
A,B are selected constants. 


This transformation means that, when the projected logits are transformed back, they will not exceed 
B or fall below A (BLS Handbook of Methods, p.131). Normally A is set to 0 and B to 1. 
However, in the case of a strongly increasing trend in female participation, B may be set equal to the 
male participation rate, thus constraining the projected female rate from exceeding the male rate. 


UK labour force projections, published in the Employment Gazette by the UK Department of 
Employment (April 1993), are based on a methodology similar to that used by the BLS. However, 
unlike the BLS, the British incorporate additional explanatory variables (apart from time trends) to 
estimate trends and projections. For example, when projecting male participation rates they use the 
level of unemployment as an additional explanatory variable. For some female age-groups, they use 
the number of children aged 0 to 4 and 5 to 9 years as explanatory variables. The British also make 
use of non-linear time trends and dummy variables in their regressions. Regressions (similar to those 
used by the BLS) are conducted on transformed participation rates where the dependent variable in 


this case is 
Pp 
9 (725) 


Participation rate projections using this transformation are thus constrained to lie between 0 and 1. 


where p is the participation rate. 


The ABS technique for constraining and tapering participation rate projections is not based upon 
transformations of the participation rate variable, though this technique was considered. It is unique 
in that it does not require the choice of constraining values. The ABS technique is presented in 
Section 3.1. 


2.3 Data Sources 


2.3.1 Participation Rates 


Monthly participation rates, for sixteen age-by-sex groups, for the period from 1978 to 1993 were 
selected for analysis. Despite the existence of equivalent quarterly time series dating back to the 
mid-1960s, the monthly data were considered more suitable for two reasons. 


(a) The longer term institutional developments which have significantly influenced the growth in 
female participation rates did not emerge until the late 1970s. The earlier data may therefore 
contain little information relevant to the task of producing projections. 


(b} The data contained in the quarterly time series are not average rates calculated for the quarter, 
but rather the monthly rates pertaining to the mid-months of the quarters (February, May, 
August and November). Participation rates display strong seasonality, and consequently 
different choices of the representative month for the quarter (first month/mid-month/final 
month} can result in significantly different levels of the derived time series. This is not 
satisfactory for the purposes of the required analysis. 


In this analysis, because of the strong seasonality present in the data (especially for the younger 
age-groups), seasonally adjusted participation rates were chosen rather than original (unadjusted) 
estimates. In general, the ABS encourages users to concentrate on the smoothed seasonally adjusted 
(trend) estimates when interpreting data. Despite the presence of a significant irregular component 
in some (especially older) age-groups, it was decided not to use smoothed seasonally adjusted 
estimates in the analysis. This decision was taken primarily because of 


(a) concern about the interaction between the smoothing methodology and the regression 
techniques proposed for forming the projections - in particular about the implications for 
standard errors on the parameter estimates; and 


(b) uncertainty about the impact of the asymmetric filters used to determine the curvature of the 
data in the most recent periods. 


2.3.2 Population Projections 


A critical examination of labour force projections should recognise the assumptions underlying both 
the population projections and the participation rate projections. Some features of the population 
projections which are important for labour force projections are discussed below. For a full 
discussion of the population projections please refer to Projections of the Populations of Australia, 
States and Territories 1993 to 2041 (ABS Catalogue No. 3222.0). 


A notable change to the population projections since the release of the previous labour force 
projections concerns the interpretation of the Series A and Series D projections. In 1991, Series A 
assumed a continuation of the existing high levels of overseas migration with Series D presenting an 
alternative low migration scenario. However -in the 1994 projections, Series A reflects a 
continuation of the present low levels of net overseas migration being experienced, with Series D 
presenting an alternative based on higher levels of overseas migration. 


The differences between Series A and D arise from different assumptions about future net 
immigration. The discussion of labour force projections in this paper is based primarily on the 
application of participation rate projections to Series A.’ The differences between Series D and 
Series A labour force projections are of most interest when comparing the /evel of projections. 
However, there is little difference between the two sets of projections when considering the 
composition of the future labour force. 


‘All discussion in this article refers to labour force projections based on Series A, unless otherwise indicated. 
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3. Participation Rate Projections 


3.1 The Methodology 


Three basic methods were used to project participation rates for the various age-groups: 


(i) Constant rates: assuming that the participation rate will remain at a constant level for future 
periods; 

(ui) Linear trends: fitting a linear trend to the participation rates, using the ordinary least squares 
(OLS) regression technique, and then extrapolating the estimated linear trend: and 

(ili) Logistic trends: fitting a logistic trend to the participation rates using a non-linear least squares 
methodology, and then extrapolating the fitted trend. (In some instances male and female rates 


for the same age-group have been modelled simultaneously, applying a restriction which forces 
the two trends to converge to a common rate.) 


3.1.1 Constant Rates 


Assuming a. constant rate in future periods is the simplest technique for extrapolating participation 
rates. The constant rate is set to the average participation rate calculated over the most recent time 
period - usually the last five to ten years. This technique is most suitable for either very stable 
participation rates, or for cases where the data are highly irregular and no sensible trend can be 
detected. 


3.1.2 Linear Trends 


Linear trend extrapolation involves fitting the regression equation 


Pp, = a+bdt+e 


where 
- t is a linear time trend; 
p, ts the participation rate in time period t; 


e, _ is the residual in time period t; and 


t 
a,b are the parameters to be estimated, 


by Ordinary Least Squares (OLS) methods. 


The estimated parameters from this regression are then used to extrapolate into the future. Linear 
trends are commonly used to extrapolate participation rates which are well behaved and only 
gradually declining or increasing over time, Clearly, linear trends cannot be extrapolated indefinitely, 
since participation rates are bounded above and below by 100% and 0%, respectively. It is 
important, therefore, that the participation rates at the end of the forecast period be plausible. 


3.1.3 Logistic Trends 


Logistic trend extrapolation involves fitting the regression equation 
p = 1/(k+ab') +e, 
where 
t is a linear time trend; 
p, is the participation rate in time period t; 


€, is the residual in time period t; and 


t 


a,b,k are the parameters to be estimated, 
by Non-Linear Least Squares (NLLS) methods. 
It can be seen from the equation that, provided b < 1, 


Pp, 1/kK as to, 


That ts, the logistic trend converges asymptotically to the value 1/k. The logistic regression may be 
fitted to either increasing or decreasing data, and is particularly suitable for data which 


(i) display indications of tapering growth rates; and/or 
(ii) are constrained to lie within a specified range of values (for example, 0 to 1). 


{t may also happen that theoretical or empirical results suggest that the extrapolated trends should 
tend towards pre-determined maximum or minimum rates. In this instance, the appropriate value of 
k may be inserted in the equation, and there is then no need to estimate that parameter. 


As foreshadowed above, the NLLS estimation technique may be adapted to allow simultaneous 
estimation of male and female participation rates within the same age-group. If the two logistic 
trends are constrained to have a common value of k, then it can be seen that the extrapolated trends 
will converge to the same rate. This approach is useful in cases where, in the absence of this 
constraint, the projected male and female participation rates would cross over and diverge within the 
time horizon of the projections. 


The NLLS estimation technique can also be applied to other aspects of the data. For example, when 
projecting the 15-19 age-group, it was decided that the male linear trend was inappropriate. To 
overcome this, a logistic regression was used to project the ratio of the male and female participation 
rates. This projected trend was then multiplied by the projected female participation rate (linear) to 
produce the projected male rates. Specifically, NLLS estimation was used to fit the equation: 


r = 1/(1+ab)+e, 
where 

t is a linear time trend: 
is the ratio of the male and female participation rates in time period t; 
is the residual in time period t; and 
a,b are the parameters to be estimated, 


thus constraining the ratio from falling below unity. The fitted values of the ratio were then 
multiplied by the female participation rate trend to produce a male trend projection that tapers over 
time to equal the female trend. 


For the 1991 projections, several female age-groups were modelled by an interpolation technique 
which linked the end-point of the actual data with a participation rate of 85 per cent at the projected 
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time horizon. By contrast, the logistic trend approach allows the data to play a greater role in 
determining the threshold participation rates and the pace of convergence to these rates. 


Logistic fransformations and Trends 


An alternative way of constraining projections to fall within reasonable limits is to transform the 
dependent variable. This technique was considered as an alternative to the NLLS logistic technique, 
but ultimately rejected. 


Regressing the transformed data on a constant and a linear time trend by OLS yields a non-linear 
projection which is constrained from exceeding any chosen limiting value. The form of the logistic 
transformation is 


Py 
at = log (B-p) 


where 
q, is the transformed dependent variable; 
p, is the participation rate in time period t; 
B is the chosen constraint. 


Once this transformation is made, the regression equation takes the form 


q, = a+btt+e, 


where 
t is a linear time trend; and 
a,b are the parameters to be estimated. 


The regression is fitted using OLS, and the projected dependent variable is converted back to a 
participation rate by 


- B.exp(q,) 
_ 1+ exp(q,) 


For the purposes of confirmation and comparison, the logistic transformation was applied to four 
female participation rate projections and compared with the output of the NLLS method. In all four 
cases, the chosen constraint, B, was set equal to the end point of the male linear trend projections. If 
the female extrapolations had exceeded 85 per cent, a further judgement as to constraining 
projections might have been made. However, this was not the case in any of the four groups. The 
85 per cent limit (adopted in the 1991 rate projections) is designed to reflect overseas trends - in 
particular the Scandinavian, USA and UK experience. 


The NLLS logistic regression technique was preferred to the OLS logistic transformation approach 
for the following reasons. 


° The logistic transformation technique, like the technique employed in 1991, requires the choice 
of an end point constraint. The NLLS logistic technique does not require such a choice, thus 
allowing the data to play a greater role in determining the projection path. 


. The NLLS logistic technique maintains the assumption that female rates never consistently 
exceed male rates beyond the projection time frame. 


° The NLLS logistic technique forces adjustment to a common limiting value upon bork males 
and females, The logistic transformation OLS technique results in only the female projection 
being adjusted. 


3.2 Assessment of the Projections 


3.2.1 Assessment Framework 


For each age-group, the appropriate participation rate projection was determined in the following 
way: 


° OLS regression techniques were used to fit a linear time trend to the data. If the extrapolated 
linear trend was found to be inappropriate - because of unusual cross-sectional features of the 
data, significant divergence from international experience or because it conflicted with 
generally-accepted prior expectations - an alternative trend was derived. A logistic time trend 
or some variation of the logistic regression technique was fitted to the data, assuming the 
statistical fit was satisfactory. Otherwise, future rates were assumed to be constant.. 


Examples of the generally-accepted prior expectations include: 


(i) that female participation rates should not exceed male participation rates within any given 
age-group; and 


(ul) that differences between consecutive age-groups should be within reasonable limits, and 
should be explicable. 


° Statistical criteria were also used in the evaluation process - in particular, measures of the 
goodness of fit of the respective trend estimates. Where the data indicated a period of 
significant stabilisation or an abrupt change of trend behaviour within the estimation period, 
attempts were also made to modify the trend estimates and resulting projections accordingly. 


sd international comparisons (most commonly with the United States and the United Kingdom) 
were also employed to assess the final set of projections. While keeping in mind the difficulties 
of comparing projections pertaining to different labour markets with different institutional 
features, these comparisons lent consistent corroboration to the projected changes in the 
composition of the Australian labour market. 


. The implied life-cycle profiles of labour force participation were a useful assessment tool 

> giving an effective means of checking that the differences between consecutive age-groups 
projections were within reasonable bounds. Life-cycle profiles were used to assess the full 
implications of the projections upon average life-time labour force participation. 


Limitations of the Methodology 


There are clearly many limitations to the methodology at present employed to project participation 
rates. For this reason it is important to repeat the warning sounded in the {991 publication of labour 
force projections - ‘here is no rigorous and coherent theoretical background to the methodology 
chosen, Also, projections of trend only provide a scenario which may be realised if the necessarily 
arbitrary assumptions about participation rates eventuate. 


Economic theory and widely-accepted expectations of future movements in the Australian labour 
market have been considered in the evaluation of these projections. Supplementary modelling 
exercises were also conducted. For example, a second explanatory variable (deviations from the 
average unemployment rate) was introduced to explain short run movements in female participation 
rates (see Appendix |). These exercises were conducted not as an alternative to the chosen 
methodology but as a part of the process of confirming the trend lines produced by the time-trend 
regression methods. Ultimately, however, it was the historical data which had the greatest say in 
these projections. 


3.2.2 Analysis by Age-group 


As stated above, assessment of the participation rates for each age-group began with an examination 
of the fitted linear trends. Comparisons were then made with the corresponding age-group for the 
opposite sex, and with the contiguous age-groups for the same sex. Alternative formulations for the 
trend projections were then considered as required. Table 1 provides a summary of projection 
techniques employed for each age-group. 


Table 1: Age-group Participation Rate Projection Techniques 


_Age | ___ Males - ; Females 
| 15-19 Logistic (Ratio), Linear Linear - 
| 20-24 + Logistic (Simultaneous) Logistic (Simultaneous) 
25-34 Logistic (Simultaneous) Logistic (Simultaneous) 
| 35-44 Logistic (Simultaneous) | Logistic (Simultaneous) 
| 45-54 | Logistic (Simultaneous) Logistic (Simultaneous) 
55-59 Logistic Linear 
60-64 | Constant Linear . 
65-99 | Constant _ | Constant ; 


Following is an exposition of the analysis for each age-group. 
15-19 Age-group 


The linear trend results for this age-group showed male participation rates to be declining faster than 
the corresponding female rates. Although the male rates have been higher throughout the historical 
period, male and female rates have been very close in recent times. The results suggest, therefore, 
that the male participation rate will shortly fall below the female rate, and that the difference will 
continue to grow until the projection horizon. This appears improbable. 


A likely cause of the difference between the estimated linear trend projections for males and females 
is an unusual feature of the male data. Over the last 15 years, the male participation rate has been 
declining from an unusually high point which occurred in the late 1970s. If we were to shorten the 
data and eliminate this period (or alternatively use the longer quarterly series) the linear trend would 
not exhibit the same behaviour.” This example clearly illustrates the arbitrary nature of trend analysis 
which pervades all of the participation rate projections. 


This phenomenon of the linear male trend falling below the female trend was also observed when 
constructing the 1991 projections. At that time, a decision was made to adjust the male participation 
rate trend projection. The average ratio of the male participation rate to the female participation 
rate, calculated between August 1986 and August 1990, was multiplied by the projected female 
participation rates to give an alternative male participation rate trend. Reproducing this approach on 
the current data would cause the ratio to stabilise at about 1.03. 


For the current projections, an alternative method of stabilising the projected ratio was employed. 
Non-linear least squares estimation was used to fit a logistic regression (see Section 3.1.3) to the 
ratio, constraining it from falling below unity (see Chart 2). The fitted values of the ratio were then 
multiplied by the female participation rate trend to produce a male trend projection that tapers over 
time to equal the female trend (see Chart 1). 


* See Anderson and Ross (1987), p 15. 
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A number of factors have contributed to declining teenage labour force participation. Increased 
education retention is often cited as an important explanation for the decline. However, increased 
education retention is likely to account only for a fall in full-time labour force participation. 
Part-time labour force participation has tended to increase with increases in education retention in 
recent times. Chart 3 shows that over the last fifteen years full time participation has fallen while 
part time participation has risen. Chart 4 shows the correspondence between movements in 
education participation and labour force participation. 


{t is difficult to determine how much higher the education participation rate will rise, particularly 
since some age-groups within the 15-19 age-group are likely to behave quite differently. For 
example, 15-16 year olds are more likely to reach a 100% education retention rate than 18-19 year 
olds. The divergence in trend between part time and full tume participation also indicates another 
problem when projecting total labour force participation. The potential benefits of further 
disaggregating the data are discussed in Section 5. 


When examining the data for the 15-19 age-group, it was noted that the recent accelerating decline 
in labour force participation may be largely attributable to the recent economic recession. Therefore 
the question arises as to whether participation rates will recover to pre-recession levels. The current 
trend line is slightly above the current level of participation, suggesting that teenage male and female 
participation rates may recover slightly in the short term - before continuing the moderate rate of 
decline that is projected for the longer term. This teenage labour force scenario is broadly consistent 
with the one presented by the Department of Employment, Education and Training in the publication 
Australia's Workforce in the Year 2001 (1991). There it is suggested that male participation rates 
will decline and female rates remain stable. 
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Prime Age-groups: 20-24, 25-34, 35-44 and 45-54 Age-groups 


The four prime age-groups have all shown similar behaviour over the past fifteen years. Female 
participation has steadily increased whilst male participation has moderately declined. In the female 
20-24, 25-34 and 35-44 age-groups, the data can be seen to have followed the business cycle, with 
dips in 1983 and 1992. Interestingly, the participation rate for females aged 45-54 did not decline 
during the recent recession. The only male age-group clearly affected by the 1991 recession is the 
20-24 age-group (see Charts 5 to 8). 


For all of these age-groups, the steeply rising linear trend in female participation is observed to 
exceed or nearly exceed the slowly declining male linear trend within the projection horizon. It was 
decided, therefore, to fit logistic trends to the data, employing the simultaneous non-linear least 
squares methodology to estimate male and female trends simultaneously. 


This method ensures that the male and female participation rate projections will converge, but not 
intersect, within the time horizon. In general, the male iogistic projections are only slightly higher 
than the male linear projections. However, the female logistic projections exhibit quite significant 
tapering relative to their linear counterparts. Thus most of the adjustment to the common limiting 


_value seems to be borne by the female projections. 


It is noteworthy that the strong increases in labour force participation observed over the last fifteen 
years for all female groups show indications of tapering off. Some of the recent decline is likely to 
be the result of very poor employment opportunities. However, as the female participation rates 
approach closely both their corresponding male rates and the maximum rates observed in other 
countries, it may be expected that the observed growth rates will become less dramatic. Our 
projections are consistent with this expectation. 
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The question of how closely male and female rates might converge was considered when projecting 
rates for these age-groups. It might be assumed, for example, that a consistent 5 to 10 per cent gap 
will persist between the male and female participation rates for the 25-34 age-group. However, 
given the still significant gap between the male and female participation rates throughout the 
projection period, it was not found necessary to modify the existing methodology to impose such a 
gap. This result may change for future projections. 


The data for the female 25-34 age-group seem to exhibit regular short term cycles which coincide 
with periods of low and high economic growth. Some modelling of this age-group was conducted to 
see whether, within the NLLS simultaneous framework, accounting for these short term cycles might 
affect the trend projection. In particular, the unemployment rate was incorporated as an explanatory 
variable in the regression. No significant effect on the projected trend was observed. See Appendix 
1 for a full discussion of the experiment. 
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5-59 Age-group 


The linear trend was found to provide a satisfactory fit to the data for the female 55-59 age-group. 
When the 1991 projections were produced, it was found necessary to increase the slope of the fitted 
trend in order to stabilise the age-group ratio (55-59 age-group to 45-54 age-group) at around 0.60. 
No adjustment was necessary this time since the resulting age-group ratio approaches this level. The 
steeper linear trend in the current data has arisen because of continuing strong growth in the female 
participation rate over the last three years (see Charts 9 and 10). 


A logistic trend was fitted to the male participation rates for this age-group, resulting in a more 
gradual decline than suggested by the linear approach. The logistic trend was preferred because of 
considerable doubt over the likelihood of a continuing strong decline in participation in this 
age-group.” The superior statistical fit of the logistic trend supports this decision. 


A number of influences may combine to determine future changes in male labour force participation 
for this age-group. These include changes in the tax treatment of retirement income, discouraged 
worker effects, and structural and technological change in the workplace. 


* This was also the view of the authors of Restoring Full Emplovment: A Discussion Paper (1993) by the Committee 
on Employment Opportunities, p 28. 

* See Restoring Full Employment: A Discussion Paper (1993) by the Conumitiee on Employment Opportunities, pp 
28-29 for some further discussion of this point. 
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60-64 Age-group 


A linear trend was judged an inappropriate method of projecting male participation rates for this 
age-group. Instead, the average participation rate calculated over the period August 1987 to 
February 1994 was used to project a constant rate into the future. The resultant rate of 48.8 per cent 
is very similar to the assumption of 50 per cent used in the 1991 projections, and compares 
reasonably well with international experience (see Chart 11). 


The dramatic decline in male participation rates in the early 1980s, which was sub sequently reversed, 
makes this a very difficult age-group for trend analysis. Much of the temporary decline can be 
attributed to increased entitlements to war service pensions.’ 


For the 1991 projections of female participation rates, it was found necessary to increase the slope of 
the linear trend projection in order to stabilise the ratio between the 60-64 year old and 55-59 year 
old age-groups. However this adjustment proved to be unnecessary for the current projections (sce 
Chart 18). 


65-99 Age-group 


As in the 1991 projections, both the male and female participation rates for this age-group are 
assumed to have stabilised at a constant rate. The average participation rates calculated over the 
period August 1986 to February 1994 have been used. Linear regression results suggest declining 
trends for both males and females, although there is also evidence that the rates have stabilised in 
recent years. Therefore the constant rate assumption appears appropriate (see Chart 12). 


; Merrilees, W.J. (1982), pp 81-94. 
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3.2.3 Life Cycle Features 


Life-cycle profiles for males and females summarise the changes in labour force participation rates 
across all age-groups. Life-cycle profiles can be presented in two ways: they can follow an 
individual age-group (for example, all persons born in a given year) through time, or they can present 
a snapshot of all age-groups at a particular point in time. Both presentations are useful for 
evaluating the implications of these projections for lifetime labour force participation. The following 
discussion uses the second type of presentation. 


Between 1979 and 1989, the profile of female labour force participation changed quite dramatically. 
Participation rates have been rising in all age-proups, except the 15-19 age-group where there has 
been a small decline. The largest increases were recorded in the 25-34, 35-44, and 45-54 
age-groups. This has resulted in a significant change tn the female life-cycle profile. Historically, 
this profile has taken on an "M” shape, though this shape has been disappearing over time. This "M" 
shape 1s assumed to be the result of females leaving the work force to have children and returning to 
the work force at a jater time. The current projections reinforce the observed disappearance of the 
"M" profile - leading to a female life-cycle profile which is more similar to the male profile. This 
evolution has already been observed in other countries. In Sweden, for example, the female profile 
does not have an M shape. Chart 14 shows the Australian female life cycle compared with Sweden, 
Japan, the USA and the UK in 1991. 


International comparisons indicate that the shape of the Australian male life cycle was not unlike 
those of Japan, USA, UK, and Sweden in 1991 (see Chart 16). 


CHART 13. FEMALE LIFE CYCLE, AUSTRALIA CHART 14. INTERNATIONAL COMPARISON, FEMALE LIFE CYCLES, 1991 
Per cent 
100 - reo 
Ba: (oT so 
. fo™ eae 
Z a . . ae 
ae ns 
eo4 “5 . me By 
o s, 60 a 
aS are 
«oa ant ran a | + Sweden ‘\ oN! 
7000 wos F . USA \ ve 
Nv aN 1 ON 
~ 1980 aN, : MK \ ofS 
20 as eal fF SOA 
1978 oe -—-. Australia MW 
hy | me 
| Sa _ Japan ~s ae 
a an pe r : 1 eg ey 
151900 20240 2M 4G 4G SEG A 5-99 1619 2024 25-Od 9544 46-89 65-99 
Sour: AGS 6260.0 Soune OCG 
CHART 15, MALE LIFE CYCLE, AUSTRALIA CHART 16. INTERNATIONAL COMPARISON, MALE LIFE CYCLES, 1991 
Par cent Per cen 
100 100 
A, a — 
# 
ao ae 
oy 


1 — TT a 
19-19 20-24 25-4 45-34 45-54 35-39 B04 45-99 
feured. ABS 62800 Scene OFON 


In contrast to the female life cycle profile, the male profile has undergone very little change in recent 
times. Between 1979 to 1989, participation rates for all male age-groups fell, with the most 
significant changes being observed in the 15-19 and 55-59 age-groups. The projections have tended 
to moderate the falls in these age-groups, resulting in a life-cycle profile in 2011 which is not unlike 
the 1989 profile. The greatest difference between the 1989 and 2011 male profiles is observed in the 
55-59 age-group. Despite moderating the implied linear decline in participation rates for this 
age-group, the 2011 profile contains a small kink which can be attributed to a continuation of the 
move towards early retirement amongst males (see Chart 15). 


Age-group Ratios 


Participation rate projections were also assessed by examining age-group ratios. They reveal similar 
information to the life cycle graphs, indicating the relative levels of participation in consecutive 
age-groups. Age-group ratio charts differ from life cycle charts in that they reveal this information 
continuously over te. Charts 17 and 18 present the age-group ratios for males and females, 
respectively, Each line represents the ratio of consecutive age-groups' data (comprising both 
historical data and future projections). A line marked 25-34/20-24 in Charts 17 and 18 represents 
the ratio of the 25-34 age-group data to the 20-24 age-group data; other age-group ratios are 
represented similarly. 


The ordering of the male age-group ratios reflects the male life cycle profile. That is, groups at 
either end of the age distribution have lower participation rates than those in the middle of the age 
distribution (see Chart 17). The only departure from the rule is the relationship between the 
55-59/45-54 and 60-64/55-59 age-group ratios, which reflects the downward kink in the projected 
male life cycle profile discussed earlier. 


The relative positions of the female age-group ratios (especially the 25-34/20-24 ratio) reflect the 
"M" shape of the female life cycle profile. As the M shape is projected to disappear, the relative 
positions of the age-group ratios shift (see Chart 18). The slopes of the 25-34/20-24 and 
35-44/25-34 age-group ratios, in particular, reflect the changing shape of the female life cycle profile 
- a8 participation in the 25-34 female age-group is projected to increase relative to other prime 
age-groups. 

~ Inevitably, there will be a slight discontinuity in each ratio series at the point where the historical data 
meet the projected data. This discontinuity is most prominent in the case of the female 45-54/35-44 
ratio, which may be attributed to the divergent behaviour between the 45-54 age-group and other 
prime age-groups - that is, this group's participation did not decline during the recent recession (see 
Chart 8). 
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CHART 17: Male Age-group Ratios 


2 
20-2418-18 
1 cat eh, rf 
ha fe vy aie ae ‘oy fe ” 
Pe ta! 
25-34/20-24 
a ee ee pot pe AT ae 
1: we pty gn ee a mere ery wpe cee eee oe be oe 
Tr Ng . TOT Td ad —_ 
oan ee . 
EE PN LN Mp, , Sette 
00-44/55-58 . 
pace eT Meme - 
ooenks 
0.5 
Bnet 85-BON6- 84 
Mt To ne TEN, a a a a en 
i) 
1878.02 1B82.04 198606 1990:08 1884:70 tBERSI2 200302 2007-04 201 4:08 
GHART18: Female Age-group Ratios 
Bo a 2 


16 20.24798-19 16 


35-44/25-04 
ay ‘Lt ft, 
ihe eornyenartnna ytd NN pe wee ee ce 


n Padald5-44 


Aa _ 


4 wh a 
; . tay coef PA 
aha engi, AO eens a 25-24/20-24 
Pees 
aa 


pe 


SESH 5-54 


. Aon 
wae ‘| hte caw ap AS, te 


vf } ng I 60-H4i55-59 
ON a Putuleral Raa te MO 


O85 O48 


Sy fore ry A HA mt B-90/60-04 
¥ 


4 
Naa ait nenny god 


: i 
1978-02 1862:04 1988:06 1990:08 19b4:10 1958/12 2003.02 2067-04 2014-08 


16 


4. Labour Force Projections 


4.1 The Size of the Labour Force 


Table 2: Labour Force Estimates and Projections 


Levels Percentage | Average Annual: Distribution 
(Numbers in Thousands) Change ; Increase (%) (Percent) 
1979 ' 1993 2011 ; i979- 1993- | 1979- 1993- 1979 | 1993 | 2011 
; a ee 1993 2011 1993 | 2011 
Males 4,146.5 4,994.6 |5,761.2 (A); 20.4 | 15.3 (A) 13° |0.8 (A): 64 58 54 
3,902.7 (D)| 18.2 MD) 0.9 (D) 


Females 2,372.6 3,624.2 |4.870,7 (A)} 52.8 | 34.4 (A) 3.1 (1.7 {A) 36 42 46 


5,005.0 (D) 38.1 (D) 18 (D) 


Persons | 6519.0 | 86188 |10,631.9(A)) 32.2 | 234(A)} 22 ; 12 (A)| 100, 100] 100 


10,907.7 (D) | 26.6 (D) [13 @) 


(A) denotes labour force projections constructed by applying parlicipation rale projections to Series A population projections. 


The Labour Force 1979-1993 


The labour force grew by 2.1 million to 8.6 million. The average annual rate of increase was 


2.2 per cent.® 


The annual rate of increase slowed from 2.7 per cent in 1979-80 to 0.7 per cent in 1992-93. 


The male fabour force grew by 0.8 million to 5.0 million The average annual rate of increase 


was 1.3 per cent. 


The female labour force grew by 1.3 million to 3.6 million. The average annual rate of increase 


was 3.1] per cent. 


The Projected Labour Force 1993-2011 


* The quoted average annual rates of increase are calculated by summing together the growth rates for all years and 


Applying projected participation rates to Series A population projections, the labour force is 
projected to grow by 2.0 million to 10.6 muilion, at an average annual rate of increase of 1.2 


per cent’? (see Chart 19). 


Applying projected participation rates to Series D population projections, the labour force is 
projected to grow by 2.3 million to 10.9 million, at an average annual rate of increase of 1.3 


per cent. 


The annual rate of increase for labour force projections (Series A) is projected to slow 


gradually from 1.4 per cent in 1994-95 to 0.6 per cent in 2010-11. 


dividing by the number of annual increases. 


*The increase of 0.66% in 1992-93 partly reflects the influences of the recent recession upon labour force participation. 
Although the growth rate will probably increase as the economy continues to move out of recession, the longer term 


general decline is projected to continue. 


Comparisons between 1993 and 2011 compare the projected 2011 value and the actual 1993 value. The actual data 
for 1993 are comprised of short term influences as well as the projected underlying (rend. Therefore, when comparing 
1993-and 2011 data it is important to note that the change over this period will be comprised of a shori term 


movement back to the projected underlying trend as well as change in the projected underlying trend. 
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CHART 19. LABOUR FORCE ESTIMATES & PROJECTIONS CHART 20. MALE & FEMALE LABQUR FORCE 
PERSONS ESTIMATES & PROJECTIONS 


Thousands Thousands 
- 412,000 - 4,000 
-—- Serles A 


. Series BD . we 


eo - 19,000 ees) 

TT 

| Males ee _ 
- 9.000 — nT 4,000 
aan , 
- : Females -"" 

oo i oes : 

— _ |. 6,000 oe. - 2,000 
r | A a | r 74 ee Sel Pott 
19760 19831990987) O04 B01 1976 i983 1990 1997 2004 2011 


* The annual rate of increase for labour force projections (Series D) is projected to slow from 
1.4 per cent in 1994-95 to 0.8 per cent in 2010-11. 


° For labour force projections (Series A), the male labour force is projected to grow by 0.8 
mullion to 5.8 million, at an average annual increase of 0.8 per cent (see Chart 20). 


e For fabour force projections (Series D), the male labour force is projected to grow by 0.9 
million to 5.9 million, at an average annual increase of 0.9 per cent - noticeably less than the 
projected average annual increase of the entire labour force. 


° The female labour force (Series A) is projected to grow by 1.2 million to 4.9 million, at an 
average annual increase of |.7 per cent. 


° The female labour force (Series D) is projected to grow by 1.4 million to 5.0 million, at an 
average annual increase of 1.8 per cent - a significantly higher rate of increase than that for 
males, but less than that observed for females over the last fifteen years. 


4.2 Changes in the Composition of the Labour Force 


Changes in the Sex Composition of the Labour Force 


° In 1979, the labour force comprised 36 per cent females and 64 per cent males. 
° By 1993, the proportion of females in the labour force had risen to 42 per cent. 
° By 2011, the proportion of females ts projected to rise to 46 per cent. 


Changes in the Age Structure of the Labour lorce 


Older age-groups are projected to make up an increasingly large percentage of the male labour force. 
The number of males in the labour force aged 15-34 as a percentage of the total male labour force is 
projected to fall from 46 per cent in 1993 to 39 per cent in 2011. The number of males in the labour 
force aged 35-99 is projected to increase by 29 per cent. (The most dramatic increase is predicted 
for the 45-54 age-group, which is projected to increase by 36 per cent over the period 1993 to 
2011). 


Older age-groups are also projected to make up an increasingly large percentage of the female labour 
force. The number of females in the labour force aged 15-34 as a percentage of the total female 
labour force its projected to fall from 50 per cent in 1993 to 41 per cent in 2011. The number of 
females in the labour force aged 35-99 is projected to increase by 58 per cent. (The number of 
females in the labour force is projected to rise in all age-groups except the 15-19 age-group where a 
small reduction is projected. The 35-44 and 45-54 age-groups will undergo the largest projected 
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increases, accounting for 25 per cent and 40 per cent respectively of the total female labour force 
increase in the period 1993 to 2011.) 


Charts 21 and 22 illustrate the size of the labour force in 1979, 1993 and 2011 for females and males 
respectively. The labour force in these charts is disaggregated by sex and ten year age-groups for 
persons aged 15 to 64. 


In 1979, the age-groups containing the largest proportion of the labour force were: 
° for females, the 15-24 age-group and 
° for males, the 25-34 age-group. 
By 1993, the largest age-pgroups were: 
* for females, the 35-44 age-group and 
e for males, the 25-34 age-group. 
According to our projections, in 2011] the largest age-groups will be: 
° for females, the 35-44 age-groups and 
“e for males, the 35-44 age-group. 


In 1979, the distribution of ages within the labour force was heavily skewed towards the younger 
age-groups - especially for females. By 1993, the dominance of younger age-groups had diminished 
significantly. Older age-groups are projected to contain an increasing proportion of the 15-64 labour 
force. In particular, the 35-44 and 45-54 age-groups are projected to become increasingly 
important. It follows that the average age of the female and male labour forces will increase as the 
peaks of the distributions move towards the older age-groups. 


The following sections examine the projected changes to the Australian labour force from slightly 
different perspectives. In Section 4.3, Tornqvist indices are used to identify the contributions to 
aggregate labour force growth arising from both the participation rate projections and the population 
projections, with the contributions from the sixteen age-sex groups separately highlighted. In 
Section 4.4, the separate effects of the age-by-sex participation rate projections and population 
projections upon the aggregate participation rate are examined. 
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4.3 Contributions to Aggregate Labour Force Growth 


The following analysis seeks to identify the key contributors to aggregate labour force growth during 
both the historical period (1979 to 1993) and the projected period (1993 to 2011). Charts 23 to 28 
present the contributions (in percentage points) to labour force growth in the historical period, while 
Charts 29 to 34 analyse the projections. The vertical scales on the charts can be interpreted as 
approximate percentage point contributions to the overall growth in the labour force. 


Growth in the Labour Force, 1979 to 1993 


The Australian labour force increased by 32 per cent between 1979 and 1993. 27 percentage points 
of this growth resulted from population increases, while 4 percentage points may be attributed to 
changes in participation rates. 


Higher female participation rates (especially in the 25-54 age-group) contributed almost 7 percentage 
points of growth (see Chart 24), but this was offset by negative contributions to growth from falling 
participation rates in all male age-groups (see Chart 23). 


The strongest contribution to labour force growth came from population growth in the 35-44 age 
group - for both males and females. Population growth in the 25-34 and 45-54 age-groups also 
contributed significantly (see Charts 25 and 26). 


Growth in the Labour Force, 1993 to 20171 


The Australian labour force is projected to grow by 23 per cent between 1993 and 2011. 17 
percentage points of this growth result from projected increases in the population, and 6 percentage 
points arise from projected changes to participation rates. 


The pattern of contributions arising from the participation rate projections is quite similar to that 
observed in the historical period (compare Charts 23 and 24 with Charts 29 and 30). This is not 
surprising since the participation rate projections are generally extrapolated from past behaviour. 
The female 25-34, 35-44 and 45-54 age-groups contribute strongly to aggregate labour force growth 
(see Chart 30}, while all male participation rate changes contribute negatively (see Chart 29), 


The strongest contribution to labour force growth will come from population growth in the 45-54 
age group - for both males and females (see Charts 31 and 32). Population increases in the younger 
age-proups are projected to contribute much less to labour force growth than in the historical period, 
while population increases in the older age-groups are projected to be a more important. The low 
{and sometimes negative) contributions to aggregate labour force growth from the younger 
age-groups and the generally large contributions from older age-groups reflect the ageing of the 
population - as illustrated in Charts 21 and 22. 


The pattern of specific age-groups' contributions to projected labour force growth has been largely 
pre-determined by historical events. Australia experienced very high birth rates between the late 
1940's and the mid-1960's, and also in the early 1970's. As these relatively large population groups 
age, they will have a significant impact upon the composition of the labour force. Between 1979 and 
1993, this demographic effect had its greatest tmpact on the 20-54 age groups, while between 1993 
and 2011, the effect will be most evident on the 35-64 age groups. 


"' Note; for the purposes of comparison, that the historical period - ie. 1979 to 1993 (14 years) - is shorier than the 
projected period - 1993 to 20:11 (18 years). 


20 


A 


Contributions to Aggregate Labour Force Growth, 1979 to 1993 


CHART 23: MALE PARTICIPATION 1979-1093 
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CHART 25: MALE POPULATION 1979-1993 
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CHART 27; MALE LABOUR FORCE 1979-1993 
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CHART 24: FEMALE PARTICIPATION 1979-1993 
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CHART 26: FEMALE POPULATION 1979-1993 
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Contributions to Aggregate Labour Force Growth, 1993 te 2011 


CHART 29: MALE PARTICIPATION 1993-2011 
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CHART 31: MALE POPULATION 1993-2011 
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CHART 33: MALE LABOUR FORCE 1993-2011 
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CHART 30: FEMALE PARTICIPATION 1993-2011 
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CHART 32: FEMALE POPULATION 1993-2011 
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CHART 34: FEMALE LABGUA FORCE 1993-2011 
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4.4 Aggregate Participation Rates 


The aggregate participation rate summarises the combined effects of changes in age-group 
participation rates and changes in age-group populations. 


Chart 35 shows that male participation rates declined during the period 1979 to 1993, and that this 
decline is projected to continue till 2011 (the end of the projection period). Female participation 
rates, which rose strongly during the period 1979 to 1993, are projected to continue to rise (though 
at a slower rate) until 2010, and then decline. The major cause of the projected turning point in 
female participation rates is projected demographic change. A subsidiary cause is the tapering of the 
projected participation rates, imposed on most female age-groups by the projection methodology 
employed. 


For males and females combined, labour force participation rose only modestly between 1979 and 
1993. This aggregate participation rate is predicted to peak in 2001, and then to fall slowly. 


CHART 35. LABOUR FORCE PARTICIPATION RATES CHART 36. LABOUR FORCE PARTICIPATION RATES 
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One method of distinguishing the effects of population projections and participation rate projections 
upon the aggregate rates is to hypothetically hold one constant while allowing the other to vary. 


° When age-group participation rates are held constant at their 1993 levels and applied to 
age-group population projections, the projected aggregate participation rates for males, 
females and persons all immediately fall (see Chart 36). The demographic effects of an ageing 
population are causing the aggregate rates to fall, despite participation rates being held 
constant for all the separate age-groups. 


* --When the age-group populations are held constant at 1993 levels and combined with the 
projected age-group participation rates, the aggregate participation rate increases 
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monotonically (see Chart 37), as the increase in the aggregate female participation rate 
dominates the decline in the aggregate male rate. 


Charts 36 and 37 suggest that the turning points observed in the aggregate participation rates for 
females and persons are a demographic phenomenon - the overall participation rate cffect being 
positive but the demographic effect being more strongly negative. Chart 38 shows the projected 
aggregate participation rate relative to the other two scenarios: age-group participation rates 
constant and age-group populations constant. 


5. Future Research 


An obvious way of improving the current methodology might be to decompose participation rates 
into full-time and part-time components when estimating trends and projecting rates. The advantage 
of disageregating the total participation rate is that separate judgements concerning the full-time and 
part-time levels could be reflected in the aggregate. This is likely to be particularly important if the 
relationship between the full-time and part-time rates is observed (or expected) to undergo an abrupt 
or dramatic change. This disaggregation could possibly improve the projections for the 15-19 and 
the 20-24 age-groups where full-time and part-time participation rates have been moving in different 
directions, although the changes have been gradual. The more detailed compositional analysis 
allowed by this disaggregated approach would no doubt prove useful for some users of the current 
projections. 


Other means of disaggregating the data could also be explored. For example, separately modelling 
the participation rates for married and unmarried females might also prove useful for identifying the 
sources of compositional change. Assuming that the different Australian states have different 
demographic characteristics, labour force projections by state might be valuable in highlighting the 
reasons for differences in sizes and growth rates between the state labour forces. 


Other research issues to be assessed include: 


° investigating the feasibility of directly modelling life cycle participation rates, 


. investigating methods for producing confidence regions for participation rate projections, and 
hence labour force projections; 


e analysing the effect of correlated errors upon the estimated trends; and 


* examining the time series characteristics and properties of the participation rate data. 
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6. Conclusion 


This paper has sought to assist analysts in assessing the latest ABS labour force projections. The 
simple time-trend techniques used to project participation rates in the 1991 study have been modified 
to allow the data to play a greater role in determining projection paths and to allow simultaneous 
estimation of convergent male and female trends, The process of projecting participation rates has 
afforded the opportunity to examine features of the labour force participation rate data at a 
disaggregated level. The examination of changes in the life-cycle profiles of female and male labour 
force participation proved useful when evaluating the broader implications of the component 
projections. In particular, increases in the prime age female participation rates have resulted in the 
gradual disappearance of the distinctive "M" shape from the female life cycle profile. The moderate 
decline in male participation rates across all age-groups is reflected in the relatively stable male life 
cycle profile. 


The size and composition of the historical and projected labour force have also been compared and 
analysed. This analysis has been presented in three ways: firstly, by disaggregating the labour force 
by sex and ten year age-groups to examine the changing relative importance of different groups over 
time; secondly, by using Tornqvist indices to dissect contributions to aggregate labour force growth 
over the historical and projected time periods; and thirdly, by examining the separate effects of 
population and participation rate projections upon aggregate participation rates. A robust 
conclusion, supported by all three forms of assessment, is that the labour force is ageing. The 
contributions to growth analysis proved particularly informative in isolating the effects of population 
growth and participation rate changes at the sex-by-age-group level. This analysis showed that, for 
both males and females, growth of the population in the 35-44 age-group was the single biggest 
contributor to labour force growth in the period 1979 to 1993. Likewise, growth of the population 
in the 45-54 age-group was found to be the largest contributor to labour force growth in the 
projection period, 1993 to 2011, 
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Appendix 1 
Modelling the Female 25-34 Age-group 


As noted in Section 3.2.2 the four prime age female age-groups display participation rate 
characteristics which seem to bear some relationship to the business cycle. That is, participation 
appears to rise and fall in line with rises and falls in economic activity. As the level of unemployment 
rises people are discouraged from seeking work and choose not to participate in the labour force. In 
the longer term the discouraged worker effect may average out to zero if unemployment fluctuates 
around some long term level and this long term level is stable. 


Observing what appears to be a discouraged worker effect in the 25-34 female age-group, an attempt 
was made to model this effect and ascertain if the derived logistic trend and projection were greatly 
affected by this short run behaviour. The attempt to model short run movements were conducted 
within the general NLLS logistic frame work, set up to ensure female projections and male 
projections approach a common limiting value. 


Deviation from the average level of unemployment over the last 15 years was used as an additional 
explanatory variable. This variable was incorporated in the simultaneous estimation in two ways. 
An OLS equation was estimated for participation using a time trend, deviations from unemployment 
and lags of the same, and a constant. Once this equation was estimated the amount of variation 
explained by unemployment was subtracted from the participation rate series. This adjusted series 
was then used in the simultaneous NLLS logistic estimation. Deviations in unemployment from its 
average seemed to explain some of the movements in the participation series. Various lags on 
deviations in average unemployment were tried the most successful being the series itself and the 
series lagged 6 periods. The resulting long term female trend was slightly higher than that obtained 
from the original estimation. 


Another method of incorporating unemployment in the simultaneous NLLS estimation of males and 
females was to include unemployment in the logistic equation specification. When projecting it was 
assumed that deviations from average unemployment would be zero thus abstracting from the short 
run movements. 


‘The resulting long term female trends from both modelling exercises were slightly higher than that 
obtained from the original NLLS trend estimation. Clearly drawing any conclusions from this very 
preliminary modelling exercise is fraught with danger. The modelling exercise does indicate that it is 
possible to incorporate short run explanatory variables into constrained long run outcomes without 
imposing undue complication upon the simple trend analyses. Further research into modelling 
possibilities and the time series characteristics of the participation rate data is likely to be conducted 
when the ABS next produces labour force projections. 
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Appendix 2 
A Comparison of the 1991 and 1994 Labour Force Projections 


The two-stage methodology employed to produce labour force projections determines the need to 
examine variations to both participation rate projections and demographic projections when 
comparing the 1991 and 1994 labour force projections. 


In 1991, the projected labour force for the year 2005 was 10,918,300. In 1994, the projected labour 
force for the year 2005 is 10,170,600 - a reduction of 6.9 per cent. This fall is comprised of both a 
lowering of the projected population and a reduction in the projected average participation rate. 
Approximately two-thirds of the reduction in the labour force figure may be attributed to the 
downward revision in population numbers and the remainder is due to modifications to the 
participation rate projections. 


For a full discussion of the population projections, please refer to the publication Projections of the 
Populations of Australia, States and Territories 1993 to 204] (ABS Catalogue No. 3222.0). 


Revised female participation rates account for almost all of the decline in projected average 
participation. The age-groups contributing most to the revision are females 25-34 years old and 
35-44 years old. For these age-groups, the principal reason for the downward revision is the change 
in the projection methodology. 


In 1991 it was anticipated, somewhat arbitrarily, that 85 per cent of females within these age-groups 
would participate in the labour force in 2005. The gap between the current participation rate and 
this pre-determined end-point was then interpolated, using a steadily declining growth rate. The 
present methodology simultaneously fits logistic trends to male and female participation rates, 
constraining both trends to converge to a common limiting rate. This approach lends support to the 
choice of 85 per cent as a plausible upper bound for the female participation rate, but suggests a 
slower rate of growth towards the limit. 


This is seen most clearly in the case of females 25-34 years old. In 1991 this age-group had a 
significantly lower rate of participation than females 20-24 years old and 35-44 years old. The 1991 
methodology therefore required that growth in the participation rate should be greater and more 
sustained for this age-group, in order to attain the target of 85 per cent in 2005. The present 
methodology, which is more strongly based upon the data, suggests that this required growth rate is 
unlikely to be achieved. 


The change in methodology is effectively illustrated by the life-cycle profiles for the female labour 
force constructed from the two sets of projections. The female life-cycle of labour force 
participation in the early 1990's shows a characteristic "M" shape arising from the lower participation 
of females aged 25-34. The 1991 projections predicted that the "M" shape would completely 
disappear by 2005. The 1994 projections, while confirming this tendency, indicate a less dramatic 
change to the profile by 2005. 


The use of logistic trends in preference to linear trends, and the simultaneous estimation of male and 
female trends within certain age-groups, have resulted in male participation rate projections which 
are generally higher than those produced in 1991. However, because the historical data are so 
stable, the differences are very small. 


The largest difference occurs in the 55-59 year oid age-group, where the decision was made to 
replace the linear trend used in 1991 with a logistic trend. The tapering trend not only produces a 
better statistical fit to the data, but also is more consistent with recent conjecture that further declines 
in labour force participation by older males are unlikely. 


The-1991 projections were produced at the end of a period of strong employment growth. Between 
1991 and 1994, participation rates generally fell, or their rates of growth moderated. It might be 
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expected that the inclusion of the more recent data would therefore have a significant impact on 
projected average participation rates. 


Clearly it is difficult to measure this effect due to the more substantial impact of the methodological 
changes, However, for the purpose of comparison, the present methodology was applied to the data 
truncated at August 1990. Some differences in trends were observed within particular age-groups, 
most notably perhaps for persons 15-19 years old. Interestingly, some age-groups experienced 
increases in participation in 1991-1994 which raised the 1994 trend projections - in particular, 
females 55-59 and 60-64 years old. Overall, however, the impact of the additional three years of 
data was minimal. 


In conclusion, it is the revised treatment of the prime age female age-groups which represents the 
most substantial difference between the 1991 and 1994 projections. In most other respects, the 1994 
projections confirm the judgement shown in the previous study. 
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For more information ... 


Tne ABS publishes a wide range of statistics and other information on Australia’s 
economic and social conditions. Details of what is available in various publications 
and other products can be found in the A8S Catalogue of Publications and Products 
available at ail ABS Offices (see below for contact details). 


Information Consultancy Service 


Information tailored to special needs of clients can be obtained trom the Information 
Consultancy Service available at ABS Offices (see Information Inquiries below for 
contact details}. 


National Dial-a-Statistic Line 
0055 86 400 
(Steadycom "/L pramum rate 25c21 4 secs | 


This number gives 24-hour access, 365 days a year for a range of statistics. 


Electronic Data Services 


A large range of data is available via on-line services. diskette, magnetic tape, tape 
cartridge and CD ROM. For more details about our electronic data services, contact 
any ABS Office (see below}. 


Bookshops and Subscriptions 


There are over 400 titles of various publications available from ABS bookshops in all 
ABS Offices (see below Bookshop Sales for contact details). The ABS also provides 
a subscription service through which nominated publications are provided by mail on 
a regular basis at no additional cost (telephone Publications Subscription Service toll 
free on 008 02 0608 Australia wide). 


Sales and Inquiries 


Regional Offices Information Inquiries Bookshop Sales 
SYDNEY (02} 268 4611 268 4620 
MELBOURNE (03) 615 7000 615 7829 
BRISBANE {07} 222 6351 222 6350 
PERTH (09) 360 5140 360 5307 
ADELAIDE (08) 237 7100 237 7582 
HOBART (002) 20 5800 20 5800 
CANBERRA (06) 207 0326 207 0326 
DARWIN (089) 43 2111 43 2111 
National Office 
ACT {06) 252 6007 008 020 608 
ABS Email Addresses 

Keylink STAT. INFO/ABS 

X%.400 (C:AU A: TELMEMO,O:ABS.SN:INFO,FNSTAT) 

internet STAT. INFO@ABS. TELEMEMO.AU 

px) 


Information Services, ABS, PO Box 10, Belconnen ACT 2616 
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